Permethylation linkage analysis techniques for residual carbohydrates.
Permethylation analysis is the classic approach to establishing the position of glycosidic linkages between sugar residues. Typically, the carbohydrate is derivatized to form acid-stable methyl ethers, hydrolyzed, peracetylated, and analyzed by gas chromatography-mass spectrometry. The position of glycosidic linkages in the starting carbohydrate are apparent from the mass spectra as determined by the location of acetyl residues. The completeness of permethylation is dependent upon the choice of base catalyst and is readily confirmed by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry mass spectrometry. For the permethylation of beta-cyclodextrin, Hakomori dimsyl base is shown to be superior to the NaOH-dimethyl sulfoxide system, and the use of the latter resulted in selective under-methylation of the 3-hydroxy groups. These techniques are highly applicable to residual carbohydrates from biofuel processes.